Negative feedback regulation of adrenocorticotropin secretion by cortisol in ovine fetuses.
The purpose of this study was to test the hypothesis that physiological increases in the fetal plasma cortisol concentration inhibit fetal ACTH responses to stress. Fetal sheep, between 121 and 131 days gestation, were infused with cortisol (4 micrograms/min) or vehicle for 5 h. One hour after the end of the cortisol or vehicle infusion, fetuses were infused with sodium nitroprusside (100 micrograms/min) to stimulate fetal ACTH and adrenal corticosteroid secretion. Cortisol, but not vehicle, elevated fetal plasma cortisol and suppressed the fetal ACTH and cortisol responses to nitroprusside. Cortisol and 11-deoxycortisol concentrations were significantly correlated in fetal plasma samples drawn during experiments in which cortisol was not infused; however, the cortisol to 11-deoxycortisol ratio was significantly increased during the infusion of nitroprusside. Fetal heart rate increased during vehicle infusion and decreased during cortisol infusion. Fetal blood pressure was not altered by either cortisol or vehicle infusion. Cortisol infusion increased fetal blood hemoglobin concentration, decreased maternal blood hemoglobin concentration, and produced metabolic acidosis in both mother and fetus. Vehicle infusion did not alter either fetal or maternal hemoglobin or pH. The data do not suggest an obvious mechanism for the cortisol-induced changes in fetal and maternal pH and hemoglobin or in fetal heart rate. However, some of the changes might be attributable to changes in fetal sympathetic outflow or to fluid shifts. We conclude that physiological increases in fetal plasma cortisol concentration: 1) inhibit subsequent ACTH responses to stress and 2) alter fetal cardiovascular function.